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(19)B*H«»/f (J P) (12) ^H^^^g(A) 



oo#ftdj®&§8#^ 
flf6- 169780 

(43)&WB ¥&6*fKl994)6£21B 



(51)Int.GL* 
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15/77 



ZNA 



8517-4H 
7236-4B 

8931 -4B 



F 1 



C12N 15/00 A 
m&m* It*g|cD&8(± 14 H) SHMtc^< 



(21)iJbfii#^ 



¥^4^(1992)12^7 8 



ttHJfeA H **»X?s&H««> r 4 B *«*CL 



C71)tfSBA 



i:iii:i:iiM 



57 



aaawBBEA^n - tb 5 * 2 

2&«R«*^MW+* 8 T@ 3 # 1 ^ 

KWHIftiBHSW** 8 T§ 3 # 1 ^ 
Sill 

aaawiiEiBRsw** 8 te 3 # 1 ^ 

(74)ftJIA #S± Uj* Stt 



(72)SIE* 



(54) [&S0<J>£ffc) MS6!S^®^Oia^^^KW^Sfe^DN'A 
(57) («FjE^) 

[ftfifc] 7 U ]) £A • - 2 3 3 

A^-fesr**^ (secY) fcg^DN A&¥*U r 

t5= y*S*W8rt-C3c£#:/7*5 KpCRY30- 
s e c YSrfllSitfc. 



-L- 



tC 5 DN A 0 
y/<Jx (Brc v ibacterium flavu 



fc^S-fey^?^ (secY) -Cfcafl^lie^Oaa 
W ( s e c Y) jS^DNA 0 



m) M J 2 3 3-Cfc3?f#>f l!2^(0iIfc^DNA 0 

GTCTCCGCCA TTATTCAGCC ATTCAAGGAC GCCGATCTGC GTAAGAAGAT TTTCTTCACT 60 
ATCGCAATGA TCGTTCTATA CCGCATCGGT GCGCAGATCC CTTCCCCGGG AGTTGACTAT 120 
GCAACGATTA GTGGTCGTCT GCGTGACTTG ACTCAGGATC AGTCAAGCGT TTATTCGCTG 180 
ATTAACCTGT TTTCCGGTGG AGCGCTGCTG CAGCTGTCCA TTTTTGCTAT TGGTATCATG 240 
CCGTACATCA CGGCGTCTAT TATCGTGCAG CTGCTGACTG TGGTTATTCC ACACTTTGAG 300 
GAGTTGAAGA AGGAAGGCCA GTCTGGCCAG GCCAAGATGA TGCAGTACAC CAGGTACTTA 360 
ACGGTTGCCT TGGCGTTGCT TCAGTCTTCG GGCATCGTCG CGTTGGCGGA CCGTGAGCAG 420 
CTGCTTGGCG CAGGCATTCG CGTGCTGTCG GCTGATCGCA ACTTCTTCGA CCTCATTGTT 480 
TTGGTCATCA CCATGACTGC GGGTGCAGTG CTTGTGATGT GGATGGGTGA GCTCATCACG 540 
GAAAAGGGCG TAGGCAATGG TATGTCGCTG CTGATTTTCG CTGGTATCGC AACTCGCCTC 600 
CCAACTGATG GCATGAACAT TCTGGGCAAC TCCGGCGGCG TGGTTTTCGC TGTTGTTCTG 660 
GCTTCCGTTC TGATCCTGGT CATTGGTGTT GTATTCGTTG AGCAGGGCCA GCGTCGTATT 720 
CCAGTGCAGT ACGCAAAGCG CATGGTGGGT CGTCGTCAGT ACGGTGGTTC TTCCACTTAC 780 
CTGCCTTTGA AGGTCAACCA AGCTGGTGTT ATCCCAGTGA TCTTCGCGTC TTCCTTGATT 840 
TACATGCCAG TGCTGATTAC TCAGATCGTG AACTCTGGTT CGCTGGAAGT GTCTGATAAC 900 
TGGTGGCAGC GCAACATCAT TGCGCACCTG CAGACGCCTT CTTCCTGGCA GTACATTGTT 960 
TTGTACTTTC CACTGACCAT CTTCTTCTCT TACTTCTATG TTTCTGTTCA GTATGATCCA 1020 
GCTGAGCAGG CTGAAAACAT GAAGAAGTAC GGCGGATTTA TCCCTGGTAT TCGTCCGGGC 1080 
CGTCCGACTG CTGAGTACTT GGGATTCGTC ATGAACCGCC TGCTGTTTGT TGGTTCCCTG 1140 
TACCTGGCTG TCATTGCTGT GCTGCCAAAC ATTATGCTGG ATCTAGGTGT TGACGCCGGT 1200 
TCGGCCGGAG CAACTCCATT CGGCGGAACC GCAATCTTGA TTCTTGTATC TGTTGCACTG 1260 
ACCACAGTGA AGCAGATTGA GAGCCAGCTC CTGCAAAGCA ACTACGAAGG ACTTCTAAAA 1320 
TAA 

I^JS5l ^7 ^ /&&F\V7F£tlZ>±y??'< (secY) fcfc^DNAo 

Val Ser Ala lie lie Gin Ala Phe Lys Asp Ala Asp Leu Arg Lys Lys 

15 10 15 

lie Phe Phe Thr lie Ala Met He Val Leu Tyr Arg He Gly Ala Gin 

20 25 30 

He Pro Ser Pro Gly Val Asp Tyr Ala Thr He Ser Gly Arg Leu Arg 

35 40 45 

Asp Leu Thr Gin Asp Gin Ser Ser Val Tyr Ser Leu lie Asn Leu Phe 

50 55 60 

Ser Gly Gly Ala Leu Leu Gin Leu Ser He Phe Ala He Gly He Met 
65 70 75 80 

Pro Tyr lie Thr Ala Ser He He Val Gin Leu Leu Thr Val Val He 

85 90 95 

Pro His Phe Glu Glu Leu Lys Lys Glu Gly Gin Ser Gly Gin Ala Lys 

100 105 110 

Met Met Gin Tyr Thr Arg Tyr Leu Thr Val Ala Leu Ala Leu Leu Gin 

115 120 125 

Ser Ser Gly lie Val Ala Leu Ala Asp Arg Glu Gin Leu Leu Gly Ala 

130 135 140 

Gly He Arg Val Leu Ser Ala Asp Arg Asn Phe Phe Asp Leu He Val 
145 150 155 160 
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Leu Val lie Thr Met Thr Ala Gly 

165 

Glu Leu He Thr Glu Lys Gly Val 
175 

Phe Ala Gly lie Ala Thr Arg Leu 
190 195 
Gly Asn Ser Gly Gly Val Val Phe 

205 210 
lie Leu Val He Gly Val Val Phe 
220 225 
Pro Val Gin Tyr Ala Lys Arg Met 

240 

Ser Ser Thr Tyr Leu Pro Leu Lys 
255 

Val He Phe Ala Ser Ser Leu He 
270 275 
He Val Asn Ser Gly Ser Leu Glu 

285 290 
Asn lie He Ala His Leu Gin Thr 
300 305 
Leu Tyr Phe Ala Leu Thr He Phe 

320 

Gin Tyr Asp Pro Ala Glu Gin Ala 

335 

Phe He Pro Gly lie Arg Pro Gly 
350 355 
Phe Val Met Asn Arg Leu Leu Phe 

365 370 
He Ala Val Leu Pro Asn lie Met 
380 385 
Ser Ala Gly Ala Thr Pro Phe Gly 

405 

Ser Val Ala Leu Thr Thr Val Lys 
420 

Ser Asn Tyr Glu Gly Leu Leu Lys 
435 440 

[ 6 ] i - 5 v>\ ^ixM^wbrtrntefr 
dna t » =v*®mmft-Q&m®mmm**]zm&? 

[0 0 0 1 i 

m 6 f^K^^^^ leg! Z> ififc^ D N A Id m 

Z£Wt£]&fcWl O-fey^lM (secY) ittS^lC 
H1"*. s e c Yae^EfcHU KS&W, 



Ala Val Leu Val Met Trp Met Gly 

170 175 
Gly Asn Gly Met Ser Leu Leu He 
180 185 
Pro Thr Asp Gly Met Asn lie Leu 

200 

Ala Val Val Leu Ala Ser Val Leu 
215 

Val Glu Gin Gly Gin Arg Arg lie 
230 235 
Val Gly Arg Arg Gin Tyr Gly Gly 

245 250 
Val Asn Gin Ala Gly Val lie Pro 
260 265 
Tyr Met Pro Val Leu lie Thr Gin 

280 

Val Ser Asp Asn Trp Trp Gin Arg 
295 

Pro Ser Ser Trp Gin Tyr lie Val 
310 315 
Phe Ser Tyr Phe Tyr Val Ser Val 

325 330 
Glu Asn Met Lys Lys Tyr Gly Gly 
340 345 
Arg Pro Thr Ala Glu Tyr Leu Gly 

360 

Val Gly Ser Leu Tyr Leu Ala Val 
375 

Leu Asp Leu Gly Val Asp Ala Gly 
390 400 
Gly Thr Ala He Leu He Leu Val 

410 415 
Gin lie Glu Ser Gin Leu Leu Gin 
425 430 



[0 0 0 2] 

V t T - n y ( Escherichi 
a_ c o l i ) £*5l*T.t<9r%3*VC*3 9 [Annu 
alReview Genetics 2 4 , 2 15- 
248, 1990. Annual Review of 
Biochemistry, 6 0. 1 0 1 -1 2 4, 
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199 1] . «SH©R^»;w&*fcM-t-ai&e*J: 
L~C secA [Journal of Bacteri 

0 1 o g y, 1 5 0 , 6 8 6-6 9 1, 1 9 8 2], s 
ecB [Journal of Bacteriolo 
g y , 1 5 4 , 254-260, 1983]. secD 

[Journal of Bacteriology, 

1 6 9 , 1286-1290, 1 9 8 7] , secE 
[Genetics; 1 1 8 , 571-579, 198 

8] . s e c F [EMBO Journal, 9, 32 

0 9-3 2 1 6, 1 99 0], s e c Y [N u c 1 e i 
c Acids Research, 1 1 , 2 5 9 9 — 

2 6 1 6, 1 98 3] SJj&SfcbtLTt^o 

[0 0 0 3] :JlWfsecA, E, Ytt&^tt, 

s e c Yitfc^t LTf*. t7 • 3 l J ( E s c 

herichia coli ) & iSfs-?- [N u c 1 
eic Acids Research, 11, p. 2 
599-2616, 1983 #$] , /^/UX • 
X (Bacillussubtilis ) &&<Dfcfc* 
[Journal of Biochemistry, 

1 0 7 , p. 603-607, 1 99 0#,ffl 

[ooo4] JK§Gsm&J!^*J:9#mjLfc 

— is a > • (inclusion body) I: 

y *mm&*<om&w&*m^^x<DtofLtit£< % 

#aa*^>isia^^^tt; % ay+SMBB^-e-t- 

^m£Ltt^£4x.e>*l£ [Mo 1 e c u 1 a r M 
icrobiology, 4, 305-314, 199 
0, FEBS Letters, 2 7 3 , 7 5-7 8, 

1 9 9 o&mi . 

[0 0 0 5] 



[0 0 0 6] 

tf, (1) 3y*Bm«3tE«)Rfil68eoK^oli^ 
*£Bl£-r*3tfiHF>DNA* (2) 

[ooo7] £jit. *&m\c<>^x£hizmmc$Lm't 

tt^dt»4: = — K^SaCT-DNA-CfcS secYl 
fe^DNASr^tfDNAWfl- (KT, rABrtfj 

mz&\,*xtx&&-t&zti>-3tmT>kz&* 

5«*»fcLTtt, =y*S!liiIII^#*J(c:«ffl$tL5. 
[0 0 0 8] rn6<o«Jft««i^?>AK^«r«Jt+ 

Aiwm, ±ffi=y*M*HB, Mii^i/Wfiij 

A • 77^A ( Brevi bac te r ium f l a 
v urn ) MJ-2 3 3 (FERM BP- 1 4 9 7) fic 

[0009] jfci\ ^utr^^y 

-2 3 3»©«f**^5>ftft*DNAfettttit5 c Z<D 

%&#dn a»b3&mmi*« e co ri^ 

v^rftfe#DNASr^^5WH-t-5 0 #<b*i£DNABr 
frfc^n-si:^-*^-, fclxtfpUCllS (^jg 

sffiH) ictfiAu ^<D^t9-*m^x^=^y tr • 

= y J Ml 0 9 (£jg£K) «r^srte*u. ^fffcSItt 

[0 0 10] ^6iX*^«»E*#J:9^7^5 KDNA 
SrttttJU x^xytr-ny, ^fvi'* • -fr?vio*& 
£s e c Yfce^#iM*R?(fc:/n-:7£ LTJfll^ 
StfW^!jy>ff->3 Vlcj;^ }fA£*xfc:7* 
UWf!) *A • 77/<AMJ- 2 3 3jfc$fcfcfttfe3fc 

*i*A»^*$e>iciis4asiiw*«rffl^T«iwfu, » 

tr • =>y jmi 0 9 SrjgfCIESW-S. 

ftftJ:?!^^? KDNA«4UU ^yj^f- 

M J - 2 3 3fc&£ft&*<OABrtf £5tig • *»-J-*C 

[0 0 11] r^^f-LT^bftSAgrtf^-ott, 
±32:/U'*V^7 l y 9 A • -2 3 3tttf>& 

fe#DNA£fHfK8*il*Ec o R I <D-£±ftM\Z 
ffiU $ *>lc*ii£:tillRiHIK p n I -CSOGfrXttfcjf&S* 
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&mi. 5 k bODNAWrK&m-rZ^t&X'ZZ* Z 
<omi. 5 k b (D s c c YiSfc^DN A^tfDNA»f 

[0 0 121 
[£H 

f3l% 

mrnmrn wmmK<o*:zts (kb) 

Ball 1 0.4,1.1 

P s t I 2 0.3,0.5,0.7 

SacI 1 0.6,0.9 

Sma I 1 0.2,1.3 

[0 0 13) *W«B*»C*5V^T, MSSHR&J:* 

^©■^fe** Lttmz&m Lit. 

[0 0 141 r§JWfWf>t^$$j 

14, x^ytT • a!l05A^7 7-^ (a. p h a g 
e) ^DNA^liSIIIH i n d I I I T?8nKLT»fc 
ft 6 #^£13E*n 0> D N A Brtf (O m— T iS a - * y /p±-c 

y /i/T s KyA*ft*a*ffl^*«teictt, y t 

T • 3 !)©7r>f • ^5^* 1 74 77-^ (0x17 
4 p h a g e) <£>DN A^r^lRSIB^H a e I I I -C§5» 

MDNAlr^Xliy^^-: KO#DNA«fr(J5* 

*>**$0>ft£te*5ivc. i k bJ^±oBrfi-tf>;*:t £fc 

*ttjR&&ti!U itoO. lkbHlkbTlcW^ 
£ icov >Ttt 4 %/K y T * y /UT ? Ky/n«*» 
tc J: o r » e> ft 5 tt* £ U fco 

[ooi5l — ^ % -bie^ubv^ry ?a • 77^ 

^MJ-2 3 3 0&&(tt?N A&0fRft*E coRK 
Kpn IfcJ;oTWKttMIWiRKpn I -CUHOK 
^6;:£KJ;9^bft5*t £#fc)l. 5k b ODNA 

stfcfipuci 1 9 (ssigso *m*z&?**t/ 

?^tfK»^(dideoxy chain t 
ermina t ionl, Sanger, F. et. a 
1., Proc. Natl. Acad. Sci. US 
A, 7 4, 54 6 3, 1 9 7 7) (C £ 9 * C & 

^£?KLTfc£Lfc±iejfal. 5kbOD 
NAffi#OJ&gfi£?i]cD*---:7Vy-7^ U — A(D 



#&a><bfc£L*:s e c Yilfc^DNAtt. &f2£?f]3c 
OEW^ 1 \Z7F-?&M*G'tZ>hV>Xh*) % 4 4 0<@ 
* 1 3 2 0<OJ£g#a> ft 

[00161 ±«BO*SEJi)S:a^+5*369)«> sec 

Yfte^s-stfDNABrjm, ^o^y^SiteSi^fe 

f*DNA»&M£Jifcfc«>«)*&e>-*\ ii&ffiv^bft 
SDNA^gg, Mxtf^^Vlfc&S y s t em 
- 1 Plus £/B^T^f££ftfc*)<DT-fcoTti «fc 

loon] it ^<otn<zf^tr^^^]) $&-y 

7^AM J - 2 3 3 (O^MDN A^b^t#^ix5^ 
^Offi[^&^C0^O|fl^^«CBi^6afe-7-DNA 
tt, s e c Yafi**»<D«te£HSttfc«fc pCi:^ 

i£g^A£ftTV>Tt><t< v £fet£&g£?i]tf>-&as 

l^fftk^ *f8^tDit£^DNAl££^£ft£fc<D-C 

[0 0 1 81 n±£l*&Lfc**£*SJgjl. 5kb<OD 
NAK^ofHR**tJ:6«I»f/SiiliB«rHnc^i- 0 * 
SSWcDs e c Y££^DNA£^trDNABr# (aBt 

[0 0 191 #f89J<£>s e c Yiftfc-T-SrlB^-fr 

, sec Yia^<D^^^^$-ti:5fc^(0l^^ 
&&*0&gE^JTfcfttfV^ft5yn^— ^--Cfco 

[0 0 20J A«ff^«:#A-r 5 C t # 5> 

tt>^t?y^^^ K-<^^-<t LTte. ^KiF 
3-2 10 1 8 4^mc&m<DZf7X* K p C R Y 3 

0 ; 1#§8¥2-2 7 6 5 7 5#^«l^«0^7^ ^ K 
PCRY21, pCRY2KE, pCRY2KX, pC 
RY31, P CRY3KE^pCRY3KX ; ^§B¥ 
1-19 1 6 8 efjrtemzRMKDyryXH KpCRY2 
MpCRY3 ; ^f5IBg5 8-6 7 6 7 9f^*l:E« 
<D p AM 3 3 0 ; #0BB85 8- 7 7 8 9 5^&#UClS« 
OpHMl 5 1 9 ; #TO5 8-1 9 2 9 0 O^IStC 
E«WpAJ 6 5 5, p A J 6 1 l&tfp A J 1 8 4 

4 ; #&B8 57-134500 ^\£&WL<D p C G 1 ; ft 
0P858-3 5 1 9 7 ^'&mz. J £M(0 p C G 2 ; 4$0BB3 

5 7-1 8 3 7 9 9^«{:E«©pCG 4&I/p CG 

1 1 ^^^rf6ci:^-e^5o 
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[0021] +-efc3 5*s«M<0fi£-' 
ffl^bne^^-; lti*, =>y 

t>tf);W£L<;. 0f;ttf, y7^^KpCRY30, p 
CRY21, pCRY2KE. pCRY 2KE, pCR 
Y2KX, pCRY31, p CRY 3 K E&XJfip C R Y 

10 0 2 2 J ±12^7^-; K^^-pCRY30^ 

* ( Brev ibacter i um s ta t i on i 
_s_) IF012144 (PERM BP-2515) i>> 
Kp BY 5 0 3 (1(7)77 7^ K<Df£*fflno 

V'TttftH¥l-9 578 5*&**JS) DNA^rlftm 
U fcOIBPiilXh o IT±#£tfjft4. 0kb£>:/7* 

MRffiREc oR IfcWKpn I 

»2. l k beD^*^ K<o*»MMgSr^S»e*£ 
*tfDNAWr^*«9a-f 0 wftibwffiRffflSr;/?;** 

KpHSG2 9 8 OEcoRl-Kpn I 

K^^-pCRYSO^n-i^So 

(0 0 2 3) ±is^7^^ y^? ?-^<o*%m 

CXSIX? ur-f-Cfei UT¥?t^g £ + 
5*\ £fcf*&y§#7^:/*-DNA<0#&TfCDNA 

So 

[0 0 2 4] /7^^ KpCRY3 0^<D*&l^<D A#r 
tfcD^Ate. ^^U'pCRYSOSrW^Eco 

-trfcfiMBs e c Y»e*DNA&S 
trDNAK^ (ABrtf) SrDNAy 3tf — fef-eXI$$«$ 

5^7^^ KpCRY3 0fc*»W©*t*jWGll. 5 
k b(DA»r>4-^ALfciia«lx.^^^ K«rpCRY3 
0 - s e cYt^tt, 7*7^^ KpCRY30-s 
e c Y0ffrft£&03$|B(;:oV>TI*« tt£%lKM4-eK 

[0 0 2 5] *a^lc<fca;/7*S K"C«Jtfi*L5S 

7!) *A • 7 7/<AMJ -2 3 3 (FERM BP-1 
4 9 7) % yk^r!)!>A.77^AMJ-2 3 3 
-AB-41 (FERM BP-1 498) , ^1/^ 
V • 7 7/<AM J - 2 3 3-ABT- 1 1 (F 
ERM BP-1 500) % ^l/^Ty^A-77 
3 3-ABD-2 1 (FERM BP-1 
4 9 9) S^tf e>H5. 

[0 0 2 6] fc*>\ iiBOFERM BP-14980 



^8:12, FERM B P - 1 4 9 7 UX 
DL-a-7;/ 3 ttfe^ * / 
-A'1MU»*£4&-Ca>a (#^Bg 59-28398^ 
&SI3 — 4fiB#!I) 0 ££ v FERM BP-1500 
<Dmm*. FERM BP-1 4 9 7cDHt*trSMfc£L 

VhZ mmW6 2-5 1 9 8-&S&MMI) o Sbfc. 
FERM BP - 1 4 9 9CD&fci2FERMBP- 1 4 
9 7 <DH8:£&ft £ L/tD-a-T ^ / KifT S 1— 
■^BJS§tt*JM*-Cfc5 (MM 6 1- 1 7 7 9 9 3^ 
«#JB) . 

[0 0 2 7] Cftb*>»±**>i|&|c % ^If/^f !l* 
^•7^-7^7 ( Brevibacterium 
ammo n i a g e n e s ) ATCC6 8 7 l v fflA 
TCC13745, iATCCl 3 7 4 6; -fUl+s*? 
TV ?A • yVsy ( Brevibacter iu 

m divaricatum ) ATCC14020 ; Zf 
H^^7!)!>A»7^h77^^A ( B r e v i 
bacter iumlactofermentum ) A 
TCC 1 3 8 6 9 ; 3!)^7 y * 9fl,**iJj± 

( Corynebacter ium glutamic 
_um) ATCC 3 18 3 1 

[0028] ftja, LT;/uev<^y *a - 7 

7/UMJ-2 3 3^i*«rjBl^ 
^t5/7^? KpBYSO 2 (#§8886 3-3 6 7 

KpBY5 0 2«r»4t5*ftttm #1* 

tfcWi'CMU A&ttl£&k*-f t i>~*tmxhz> 

[B a c t . Rev. 3 6 p. 361 — 405 (19 
7 2) o ±32:/ 7** Kp BY50 2&A»WIC 

[0 0 2 9] S±^WIf/<^^y frA • 7 7/UMJ - 

2 3 3<D±n&*5z±izmm-rzm&<oT* vi?*** 

>$M**:0. 2-50|ig/ml) U<lixfv? 

S K (&& : 0. 2-50// g/m 1 ) 
tf««l^ lmlS9»l 0lM&fc*3J:5WMU 
if^il:iflfL/id^^2 4 ^^3 5t;-cig# 

S Kttffl»fls«rtTV\ 7 P 7^U'pBY502^$ 
*v-0>-54*£g#-rs a ^<D&mc±r)77X* K p b 

J-23 3 &*B£8c^e>iX6o 

[0030] :^j:piaT#bh6^u^f^ 

A • 7 7/<AM J -2 3 3^^^<OgrS^y^^ K 
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=-7 - jl n hzK7tCO^Tftl^>ttTV>6J:9tC [Ca 1 
vin, N. M. and H a n a w a 1 t , P. 
C. , Journal of Bacteriolog 
y, 1 7 0 , 27 9 6 (1 9 8 8) ; I to, K. , N 
i sh i da, T. and 1 zak i. K. , Agri 
cultural and Biological C 
hemistry, 5_2, 2 9 3 (1 9 88) #BB] % 
DNAS^S^/^^ttiitg [S a t oh, Y. e 
t. a 1. , Journal of Industri 
al Microbiology, _5, 159 (199 
0) #JR] ^±*)7yx* VZ&A-fZ-t&tjm-Vh 

So 

[00 3 1] ±mt>%mVBWfe&l,X'&bi%Z> sec 
iMSTV^n*.^ ^7^^>) 

[0 0 3 2] iift, &&3E*>*m& 

#TIC V ^2 0^4 0U »*L<tt»2 5t-fi3 

10, #*L<tt7-8ttj&*i-5::£*5-c#, 

%. 3!(C$r£L< «2-3^fi%-C$)5o tt&JH 

BAT**. 

[0 0 3 3] *»< LTft&H64FX^^j|^M«^ 
[0 0 3 4] 

[SUM] £l±t«W«rMLttfc^ Tie^H^ 

AWf!) *A • 77^AMJ - 2 3 3fc*COs e 
cYS^DNA^DNA^ (Adftf) CO^n- 

(A) ^UbT/^^T-y 9 A « 77/UMJ ~2 3 3<D± 
DN A<D|ftErJ 

¥£l£*Sj£A#i& [ttl«:fiU&2g, (NH 4 ) 2 SO 
4 7g, K 2 HPO 4 0. 5g, KH 2 P0 4 0. 5 
g> MgS0 4 0. 5g, FeS0 4 • 7H 2 06m 



g, MnS0 4 4->-6H 2 O 6 m g % &m^*X2. 

2 0 g . 1 1 ] 1 I 

JC. 7'^e/^7y , )A-77^MJ-23 3 (FE 

RM BP« 1 4 9 7) Sr»**W«!fe«l*"e«F*U 
»#£ft*fco ftbiifcBMl Omg/mlOiJt 

!)'/f-A^ttfl OmM NaCl-20mMhU^ 
®M {pH8. 0) -ImM EDTA'2Na^ 

15ml»U: 0 W^nrt-^K^, 

35^1 00m g/m 1 KC«6J:3(CttttlU 37tTlH 

4«^iMR^M&lU MUX l 0#fflti> L 
^fiSr^L^ffi (5, OOOXg, 2 0#Pk 1 
0-1 2TC) U ±iM»*SMfcU MH-HJ*A* 
0. 3M*fcSJ;5fc«flDLfc«L 2»S©3i^/-/u 

5DNA£#7*#T£#<h 7 0%^*/— /W-eife 
frLfcg, m^Lito £teft/tDNAlCl OmMhy^ 
IW*(pH7. 5) -ImM EDTA-2Na»K 
5ml£flD*., 4tt-?fe#Il, £JL«G>8II*l£jll^ 

[0 03 5] (B) glftfcftoaigj 
±IB (A) ^^1/^7 y^i.-77/^MJ 
-233(0^DNA^O90m 1 ^$JK£ c oR 

I 50units»\ 3 7t-Cl^«$it^ 
£##Lfc. :OEcoRI^DNAI^o^^ 
^^-pUC118 (KBi&J: 9 rfiJR) SrHISttXE 

c o r i -efowf ^mt$m.^tzh<n*m& 

U 5 0mMFMHHi (pH7. 6) , 1 OmMv* 
ft^W h- /K ImM ATP, lOraM MgC 
1 2 &0<T 4 DNA!) #~fc? 1 u n i t <D&ffc%*mto 

l (#^<o»fittS»ai«-efes) . 4t:T*i5^rig 

Eft?**, tt^$*^ 

[0 0 3 6] ±R (B) KBK& 
JHlr\ WftfrA'^Afe (Journal of Mo 
lecular Biology, 5 3 , 1 5 9, 1 9 

70) t7-^y jmio9 (£*Si£ 

M) £jbjme»u r^trvy >-5 0m g ^^tf^J& 

[hy^h>10g, J-Xh^xh?? b5 N 

a c i 5 g&vmx i 6 g $r^©^ 1 1 icmm] [cm 

[00 3 7] r <OJ0^±o^W«c$r^i£lci: ^ 

yuviic^ut ^v^y t7'3y, 
ifif>xN>ryy ^-^—>3 ^^rtf/iofc. fflv^7*n 
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K • /Wti/^fAX (Appl iedBiosyst 
ems) tfc&3 94 DNA/RNA^VWf- 
(synthesizer) ^JS^T^^ Lfc 0 

[0038] mmzm\,^7u~-7(omm&m*. 

Ala Gly Va 1 lie Pro Val He Phe Ala 
GCI GGI GTI ATH CCI GTI ATH TTY GC 

11^ ^ Ilift^rW;'>^t. ) 02 6me 
r (2 6^) fc*>\ ^o-^cO^Cfcfc 

[00 3 9] ^fifc LT^IS* !J ? K^a 
£T4#y**U:*-7 c K*7--- (^iBattrJK) SrifiV* 
6¥&-C. 5' *agy^&g£ [y- 32 P] ATPT7 
v^TV y h—^y^A^Vft [Analytical 
Biochemistry, 158, 307 — 315, 
1 9 8 6] e *1f>/vY^!l is a 

[Molecular Cloning, Cold S 
pring Harbor Laboratory P 
r e s s (1 9 8 9)] <Dft9fTftofc 0 ^OgiJIL # 

^7^U'pUC1180l$3. 2 k b COD N A 

[0 0 4 0] K^pUC118-Y-fra 
(D) secYDNAlW^tfDNA^ (A) Br 



±iS (C) KpUC 1 1 8-Y- f r 

a gK^lfcJxSDNAjfABrtf^ ^gftft^fcittlC/h 
mti-tt#>\z s 7?** KpUC 1 18 

Ttifig) ^secYl^DNA$:§tfDNAi^ra 

[0 04 1] _b|2 (C) ig-emtzfyXS. KpUC 1 1 
8-Y- f r a g^ji^Kpn I -&?)mLtlh<D 

7y*% KpUC 1 1 8£#JPRg*iSKp n I -?S)8r 
Lfc U SOmMhy^fi (pH7. 

6), 10mM^W^h-;K ImM ATP, 
1 OmM MgC 1 2 MT4DNA';^-f 1 u n i 

6) , 1 2ttl 5«rraRtf:£ii\ 
[0 0 4 2] KWK«rfflv\ £{fc#/i> 

Aj£ (Journal ofMolecular 
Biology, 53, 1 5 9, 1 9 7 0) (C J: ■? MIB 
tr»3!)JMl 0 9«r3M(EHL, T>f v' 
yysomgmw [M ?*K>1 0 g> 4-*Y 

^h7^F5g, NaCl 5g 1 6 g £ 

[0 0 4 3] r<o»ift±©^W*«:*&^J:9j«*** 
U ^H^O^^^ KDNASrttWU 1*^7* ^ 
K£#JffiP3fclcJ:9tB»rU M^!IW*-3/ B yS 
Zm^xm^tztZZ. zTy^^ KpUC 1 1 860^$ 
3. 2 k b^DNA»r>Mcinx, g£fc)l. 5kb<£>*$ 
ADNA^W^flfco «»«<0«yffi#*-C«WfUfc 
t#<D x ££#n. 5 k bCODNA^O^J^^SSI 

SMfcJfcfc «fc WsOBrfcrtt £ $ ttffiSit 1 fc^ Vit t *5 

i (C7j?-n 

[0 0 4 4] *fc±I2-e#^7X^ K£fc«©J(8BMS 

Tffi<o^2^tc^i- 0 
[0 0 4 5] 
[2?2] 

KpUC 118-secY 



BamHI 
S a c I 
P s t I 



1 

2 
3 



[0046] ±&<DMmmmK£vim'inbtiz>7y 

*^K£pUC118-se cY ttit£ L£ 0 EUitrj; 
OsecYififDNA^tf^^f^l. 5 k bCO 
DNABrtf (KpnlTO mrimfc, 
[004 7] 3S1S012 
sec Yit£^DNA<0£gffi#lGOfcj£ 
SlteWKO (D) TOWcsecYi|^DNA$r 
£tr£3dS£il. 5 k b <ODN ABrK-|cov>-r\ *co& 
gE#l£:/7*S KpUC 1 1 8ifc(ipUC 1 1 9 



mmmKoizzz (kb) 

4. 7 

4. 1, 0. 6 

3. 5, 0. 7, 0. 5 

(dideoxychain termination 
fe) (Sanger, F. et a 1 . , Proc. N 
at. Acad. Sci. USA 7 4 , 5 4 6 3, 1 

9 7 7) JcJ:»)@2lc^tfc«B&@i^oT^3ttfco 
[0 0 4 8] *<nmg i Sffl*<n*--'7> V >< 

Jt*<D&&fr1b. secYi^DNAd, ^£fi?i] 
3c<03E5*J#^- 1 K^-J£ffl£^J$r*rf 6 4 4 Oficor ^ 
^5r^ K-T6 1 3 2 OCDiSgttJ: 9«^$JXTV>-5 

[004 9] £Jfc0!3 
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^ 9 *S«lBrt-C*» L&fe*7y ;* ^ K-<^ ^- P c 

RY3 0<Dffr& 

(A) ^^^KpBYSO 3<Pgg& 
7*7 KpBY5 0 3te x yu^f^A.^^ 
ft-^lFOl2144 (FERM BP-251 
5) ^MWBSftfc^ftJGi QtUyfrYXD-fy* 

% K"Cfo^ v EfMTl -9 5 7 8 5^&m\CtZm<Dl? 

[0 0 5 0] ¥£fifc£ifcAi&ifc M2g, (NH 4 ) 

2 S0 4 7g, K 2 HP0 4 0. 5g, KH 2 PO 

4 0. 5 g s Mg S0 4 0. 5g, FeS0 4 • 7H 2 

0 6mg,MnS0 4 -4-6H 2 0 6mg x g|# 
a;^^2. 5 g> #if^/&5g x ^^2 0 0/1 
g. Mf7;y200yg, ^-^2 0gMl 

@tKi i] i i tc, yuex^y ?a . *?i-*=lx 

1 fo 1 2 1 4 4 &*t»mim&m*-t*m%L* 

&#>1t 0 '&btlitm&&l Omg/m KD&mcV:/^ 
—■UZ-attl&mm [25mMM;* (tKn^f 
*0 T$/*#>, lOmM EDT A s 5 0mM£> 

2 0mllC!&«U 3 7 <CC 1 f$f3]KJS£iJ: 
/t> &JS&lCT/l'# y - S D Sf£ [ 0 . 2N NaO 
H. 1% <W/V) SDS] 4 Om I £S&J0U 

y ? [ 5 Mg*&* y * 6 0m 

1 > m&t 11. 5ml, 28. 5ml cOfg^ffl 

3 0ml»DU ^^LT^^Tk^c^tCl 5#ffi 

[005 1 ] ***±ft«rii^»^U 4 < tX*10 5> 
1 5. 000Xg(O^5>Pilc^, ±a«*» 

U ^T-C5^IS. 15, OOOXg 

*/-/\>*m7t. -2 0tT?lW»I^ 4tT10 
15, OOOXgcD^^IUlC^lts et*£®i& 

[0 0 5 2] TEftarifc [hy^l 

OmM, EDTA 1 mM ; H C 1 [ZX p H 8 . 0 |Cg| 
8) 2ral K&M *«P*^*f fc-fe > * [ 5 

fg»&<DTEiKlf#U 0 Om 1 IC&ffcir > * A 1 7 0 g 

15mli:10mg/mlxfi/^ 
KfWtlm 1 ZMiLX* &m&l. 3 92g/ 
m 1 \Z&trt£tZo Z(Dfe}&$: 1 2X:V4 2&fffl^ 11 
6, OOOXg^ii^KSrfTofco 
[0 0 5 3] 7y*% KpBY5 0 3tt#**U!»HcJ: 



K p B Y 5 0 3 £^tf Stf^lC 3 Mgft&:f- MJ £A 
&?££&&»&3 OmMICj&toUytSL 2{&fi:x:*y>- 

0 0 OXg<Dj§^fitl-^ttTDNA$rtt^^^ ^7 
*S KpBY50 3^50/i g#fc e 
[0 0 54] (B) ^7^^ K^^"pCRY30g) 

fM 

^7^^; KpHSG2 98 0. 5 » g |CM 

PS&iSfSa II (5 un i t s) £3 7t?l 
1*\ ^7^^ KDNA^iC^L/c 0 M£ (A) « 

KpBY50 3(O2/i gfCtill»Bt& 
Xhol (luni t) ^3 7tt3 0»WS«;^ 
^7^^ KDNA«rSM»tfc fl (S0f(O/7^^ KD 

S^SSt LT^ 5 OmM M; ^gf^p H 7. 6, 
lOmM MgCI 2 k 1 OmM'^f^K F-;K 
ImM ATPMT4DNA!) if— if 1 un i t fcfc 

a<fc3lc£-j*#£ft{fcu l 6t:-ci sftBMLfc. 
rcQ*g#£j8^-c^>:t y tr-^u jmio g^vt* 

[005 51 ^^(130^/1111 
*>*1-*4*s^ 100Mg/ml IP 

K) 10 0/xg/ml ©X-gal (5- 

yD^-4-^nn-3--f>K!i^-^-D-^7^ 

htr^/vK) «r*tfL*» (hy^h^iog, 

^**5 g, NaCl 5 g 1 l x pH7. 
2) T*3 7t:iC-C2 4M«llU LT*#bft 

fcfeo&aftu &*zf?x* KSrT/w* y-sDSfe 

[T. Ma n i a t i s, E. F. Fritsch, 
J. Sambrook, "M olecular clo 
ning" (1 9 8 2), 9 0 - 9 1 #18] £ X 9 

[0 0 5 6] ^0>ttJR, Zfyx* KpHSG298<DS 
a 1 I «ttfc^7*S Kp BY5 0 3&3fc<7)#)4. Ok 
b^WiA^filfcT 4 ^^^ KpHSG2 9 8-or 

ijfts»e>*ifc. *jciPi«<o*«fe«:ffli\ me (a) ^r- 

^btLfc^y^^ KpBY5 0 3DNA$r$!lfg^^Kp 
n I &(/E c o R ncTfe3®LT#Pj*L<5ift2. lkb 
<DDNA#fJt £±^7*^ KpHSG298-ori 
(OK pn I RUE c o R I SfltelC^ p-^V^L, ^7 

*% K-<^^-pCRY3 0£liSb^ 
[0 0 5 7] Hife^4 

Zfy^x KpCRY30-sec YO^fitRt^^ y ^ 

niseyi<D (o k p uci i 8 

-secY5//g £$]PR6I^K p n I 5 u n i t s 
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3(0 (B) ^-C^6n^^7^^ KpCRY30 In 
g£#]j&§IMtKp n 1 luni t§:fflV\ 3 7^1 

(pH7. 6) , 10mMv?f^Kh-/K 1 
mM ATP. lOmM Mg C 1 2 fc^T 4 DN A 
y#~tfl un i t©#*MiS)DL (#/S#eD»&fi 

xHT-ny JM10 9 U 

^ h7^F5g, NaCl 5 g&t/Sl^l 6 

g«r««*l IKS*] fc!fe#Lfco 
[0 0 5 8] r(Z>«Jft±<04*»«r»*lcj;i9iK*»ll 
U ^J:57*7^^ KDNAtriHU ^7^^ 

8. 6kb^DNAifrl:M, 5kb»S 

*39frofc. 7'l/^^7!)^'77^MJ-23 

S£3^ 7^7^ ? 



3 (FERM BP-1 4 9 7) 7*7^^ KpBYSO 
2&*8;£ 10 0ml <D«EA**"e»»«WBl!MBI*-C 

Sbfc2l*P0«*#flU 3>4>»mcJ:9H 
#Sr**. i*!:2 0m] O^^ffi*** (2 7 2mM 
Sucrose, 7 mM KH 2 P0 4 , 1 mM M 
gCl 2 ;pH7. 4) fcTifeMmfc. 
'ttfHtLT*** 5ml^/^MMU 0. 
7 5mKO^h «fE"C»e>*lfc:/9*$ KDNAtt 
fS5 0/i 1 fc&S&U **lcT2 0#WIMaLfc. ^ 
— >v<Aif— (y^-f ^"7 KttS!) fcJfllr^C* 2 500^ 
2 5/tFD£tt£U''<^*&ftft&k't'(C2 0 
4it3ml©|»EA*i|{:»l3 0t 
«CTll*ra#*«» ^tW'>yi5H/ml (*J» 
SA) &*trtMB AS^IKilldni t30 < C-C2-3a 

lfcfll3 (A) Wc|B«©*jfe«rffiv^r^7^5 F*r» 

fc e ro^^ F*#wwR#*rt»»L-c\ mm 
r. 

[0 0 6 0] 
[£3] 

KpCRY3 0- s e c Y 



E c oR I 1 

BamHI 1 

Kpnl 2 

Xho I 1 

[0061] ±&mm#mz£v&WL'3ir}t>tiz'77x 

S K£pCRY3 0-s e c YtMU, 7*7 
X^KpCRY30~se c YlC J: *) JgR&&£ Jxfc^ 
UtV^r!) £A • 7 7^MJ 2 3 3-se cYli, 

»»*o < tfftmc i t e i # 3 ^x^^^^x 

ffJBl 3 3 0 2-& (FERM-l 3 3 0 2) t L*C$Ff£ 
[0 0 6 2] 

[Eflfcc] E^#^ : 1 
E^JOft* : 1320 

EJI 

GTG T0C GCC ATT ATT CAG GCA TTC 
Val Ser Ala He He Gin Ala Phe 

1 5 
ATT TTC TTC ACT ATC GCC ATG ATC 
He Phe Phe Thr He Ala Met lie 
20 

ATC CCT TCC COG GGA GTT GAC TAT 
He Pro Ser Pro Gly Val Asp Tyr 
35 40 
GAC TTG ACT CAG GAT CAG TCA AGC 



®mMK<Dl:$£ (kb) 

10.1 
10.1 

8.6,1.5 
10.1 

E3*Jtf>*I^ : Genomic DNA 
t£« : MJ233 

WR&tt-t-&& : peptide 
ft&i&W. : 1-1320 

vtz^m : P 



AAG GAC 
Lys Asp 
10 

GTT CTA 
Val Leu 
25 
GCA ACG 
Ala Thr 



GCC GAT 
Ala Asp 



CTG CGT 
Leu Arg 



AAG AAG 
Lys Lys 
15 

GCG CAG 
Ala Gin 



TAC CGC ATC GGT 
Tyr Arg He Gly 
30 

ATT AGT GGT CGT CTG CGT 
He Ser Gly Arg Leu Arg 
45 

GTT TAT TCG CTG ATT AAC CTG TTT 
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Asp Leu Thr Gin Asp Gin 
50 

TCC GGT GGA GCG 
Ser Gly Gly Ala 
65 

CCG TAC ATC ACG 
Pro Tyr lie Thr 



CCA CAC 
Pro His 

ATG ATG 
Met Met 

TCT TCG 
Ser Ser 
130 
GGC ATT 
Gly He 
145 

TTG GTC 
Leu Val 

GAG CTC 
Glu Leu 

TTC GCT 
Phe Ala 

GGC AAC 
Gly Asn 
205 
ATC CTG 
lie Leu 
220 

CCA GTG 
Pro Val 

TCT TCC 
Ser Ser 

GTG ATC 
Val He 

ATC GTG 
He Val 
285 
AAC ATC 
Asn He 
300 



TTT GAG 
Phe Glu 
100 
CAG TAC 
Gin Tyr 
115 

GGC ATC 
Gly lie 

CGC GTG 
Arg Val 

ATC ACC 
He Thr 

ATC ACG 
He Thr 
175 
GGT ATC 
Gly He 
190 

TCC GGC 
Ser Gly 

GTC ATT 
Val lie 

CAG TAC 
Gin Tyr 

ACT TAC 
Thr Tyr 
255 
TTC GCG 
Phe Ala 
270 

AAC TCT 

Asn Ser 



CTG CTG 
Leu Leu 
70 

GCG TCT 
Ala Ser 
85 
GAG TTG 
Glu Leu 

ACC AGG 
Thr Arg 

GTC GCG 
Val Ala 

CTG TCG 
Leu Ser 
150 
ATG ACT 
Met Thr 
165 

GAA AAG 
Glu Lys 

GCA ACT 
Ala Thr 

GGC GTG 
Gly Val 

GGT GTT 
Gly Val 
225 
GCA AAG 
Ala Lys 
240 

CTG CCT 
Leu Pro 



Ser Ser Val Tyr 
55 

CAG CTG TCC ATT 
Gin Leu Ser He 



ATT ATC 
He He 

AAG AAG 
Lys Lys 

TAC TTA 
Tyr Leu 
120 
TTG GCG 
Leu Ala 
135 

GCT GAT 
Ala Asp 

GCG GGT 
Ala Gly 

GGC GTA 
Gly Val 

CGC CTC 
Arg Leu 
195 
GTT TTC 
Val Phe 
210 

GTA TTC 
Val Phe 

CGC ATG 
Arg Met 

TTG AAG 
Leu Lys 



TCT TCC 
Ser Ser 

GGT TCG 
Gly Ser 



ATT GCG CAC CTG 
He Ala His Leu 
305 



TTG ATT 

Leu He 
275 
CTG GAA 
Leu Glu 
290 

CAG ACG 
Gin Thr 



GTG CAG 
Val Gin 
90 

GAA GGC 
Glu Gly 
105 

ACG GTT 
Thr Val 

GAC CGT 
Asp Arg 

CGC AAC 
Arg Asn 

GCA GTG 
Ala Val 
170 
GGC AAT 
Gly Asn 
180 

CCA ACT 
Pro Thr 

GCT GTT 
Ala Val 

GTT GAG 
Val Glu 

GTG GGT 
Val Gly 
245 
GTC AAC 
Val Asn 
260 

TAC ATG 
Tyr Met 

GTG TCT 
Val Ser 

CCT TCT 
Pro Ser 



Ser Leu He 
60 

TTT GCT ATT 

Phe Ala lie 
75 

CTG CTG ACT 
Leu Leu Thr 

CAG TCT GGC 
Gin Ser Gly 

GCC TTG GCG 
Ala Leu Ala 
125 

GAG CAG CTG 
Glu Gin Leu 

140 
TTC TTC GAC 
Phe Phe Asp 
155 

CTT GTG ATG 
Leu Val Met 

GGT ATG TCG 
Gly Met Ser 

GAT GGC ATG 
Asp Gly Met 
200 

GTT CTG GCT 
Val Leu Ala 

215 
CAG GGC CAG 
Gin Gly Gin 
230 

CGT CGT CAG 
Arg Arg Gin 

CAA GCT GGT 
Gin Ala Gly 

CCA GTG CTG 
Pro Val Leu 
280 

GAT AAC TGG 
Asp Asn Trp 

295 
TCC TGG CAG 
Ser Trp Gin 
310 



Asn Leu Phe 

GGT ATC ATG 
Gly He Met 
80 

GTG GTT ATT 
Val Val He 
95 

CAG GCC AAG 
Gin Ala Lys 
110 

TTG CTT CAG 
Leu Leu Gin 

CTT GGC GCA 
Leu Gly Ala 

CTC ATT GTT 
Leu He Val 
160 

TGG ATG GGT 
Trp Met Gly 

175 
CTG CTG ATT 
Leu Leu He 
185 

AAC ATT CTG 
Asn He Leu 

TCC GTT CTG 
Ser Val Leu 

CGT CGT ATT 
Arg Arg He 
235 

TAC GGT GGT 
Tyr Gly Gly 

250 
GTT ATC OCA 
Val He Pro 
265 

ATT ACT CAG 
He Thr Gin 

TGG CAG OGC 
Trp Gin Arg 



TAC ATT GTT 
Tyr He Val 
315 
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V 



TTG TAC TTT GCA CTG ACC ATC TTC TTC TCT TAC TTC TAT GTT TCT GTT 
Leu Tyr Phe Ala Leu Thr lie Phe Phe Ser Tyr Phe Tyr Val Ser Val 

320 325 330 

CAG TAT GAT CCA GCT GAG CAG GCT GAA AAC ATG AAG AAG TAC GGC GGA 
Gin Tyr Asp Pro Ala Glu Gin Ala Glu Asn Met Lys Lys Tyr Gly Gly 

335 340 345 

TTT ATC CCT GGT ATT CGT CCG GGC CGT CCG ACT GCT GAG TAC TTG GGA 
Phe He Pro Gly lie Arg Pro Gly Arg Pro Thr Ala Glu Tyr Leu Gly 

350 355 360 

TTC GTC ATG AAC CGC CTG CTG TTT GTT GGT TCC CTG TAC CTG GCT GTC 
Phe Val Met Asn Arg Leu Leu Phe Val Gly Ser Leu Tyr Leu Ala Val 

365 370 375 

ATT GCT GTG CTG CCA AAC ATT ATG CTG GAT CTA GGT GTT GAC GCC GGT 
lie Ala Val Leu Pro Asn He Met Leu Asp Leu Gly Val Asp Ala Gly 
380 385 390 400 

TCG GCC GGA GCA ACT CCA TTC GGC GGA ACC GCA ATC TTG ATT CTT GTA 
Ser Ala Gly Ala Thr Pro Phe Gly Gly Thr Ala lie Leu He Leu Val 

405 410 415 

TCT GTT GCA CTG ACC ACA GTG AAG CAG ATT GAG AGC CAG CTC CTG CAA 
Ser Val Ala Leu Thr Thr Val Lys Gin lie Glu Ser Gin Leu Leu Gin 

420 425 430 

AGC AAC TAC GAA GGA CTT CTA AAA TAA 
Ser Asn Tyr Glu Gly Leu Leu Lys *** 
435 440 

m 1 J *%m<D s e c Y&^PDNASrgfrDN A»r M Q 

Ko&mmmicxzwM&mm. mz] ^^77^; k p cry3o- s e c y<o 

KpnJ Smal PstX Ball Sad PatI Kpni 



200bp 
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[12 2] 



Kfcnl Smal PatI Ball Sael 



Pat I 



Kpnl 



200bp 



[0 3] 



Kpnl 



Xhol 



pCRY30-secY 



(5D int. ci. 5 as'jsre ff^mm^ fi msm^mm 

// C 1 2 P 21/02 C 8214-4 B 

(C 1 2N 1/21 

C 1 2R 1:13) 

(C 1 2 P 21/02 

C12R 1:13) 
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